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Abstract 
 
Daily weather records have been collected across Illinois since the mid-to-late 1800s.  
Analysis of the quality-controlled and bias-corrected data shows distinct trends in Illinois’ 
climate.  The state has become warmer and wetter over the last approximately 150 years.  During 
that time, the climate has experience colder than normal years and warmer than normal years, as 
well as drier than normal years and wetter than normal years.  However, the overall trend is 
unconvincingly in a warmer and wetter direction, with the most recent decades experiencing the 
most extreme events.  The National Climate Assessment, and associated State Summaries show 
that high-impact weather and climate events are generating more severe impacts to ecosystems, 
infrastructure, human health, energy demand, water supply, and water quality than during prior 
years. 
The global climate system is highly complex.  It is comprised of five “spheres” that 
interact with each other across all spatial (feet to thousands of miles) and temporal scales 
(seconds to centuries).  These spheres include the biosphere, the hydrosphere, the lithosphere, the 
atmosphere, and the cryosphere. Each sphere is linked to one or more other spheres.  Thus, the 
climate system and the changes it experiences cannot be viewed individually, but must be 
viewed holistically. 
On June 14th, 2017, stakeholders from Illinois government agencies, private 
organizations, and businesses convened with scientists from the University of Illinois Urbana-
Champaign Prairie Research Institute (PRI) to discuss current observations and understandings 
of Illinois’ climate, and the future impact of a changing climate on human health, biota and 
ecosystems, insects and pests, ground water, surface water, flooding hazards, and community 
resiliency in Illinois.  The meeting featured scientist with focused specialties from the variety of 
climate system “spheres.” The climate spheres and associated scientist included: 1) atmosphere: 
Illinois State Climatologist Jim Angel, Climatologist Olivia Kellner, and Engineer Kevin 
OBrien; 2) biosphere: Senior Wildlife Ecologist TJ Benson and Agricultural Pest Survey 
Coordinator Kelly Estes; 3) lithosphere: Engineer Kevin OBrien and Groundwater Geochemist 
Walt Kelly; and 4) hydrosphere: Groundwater Geochemist Walt Kelly, Principal Engineer of 
Water Resources Data and Information Sally McConkey, Fluvial Geomorphologist Laura 
Keefer, Water Supply Hydrologist Jason Zhang, and Hydrologist Momcilo Markus.  Laura 
Kammin, Outreach Program Leader at Illinois-Indiana Sea Grant presented on building climate 
resiliency across Illinois using PRI scientists and resource.  
I. Introduction  
 
 A. An overview of Illinois 
 Situated east of the Rocky Mountains and west of the Appalachian Mountains in the mid-
latitude region of the Northern Hemisphere (between 35 and 55°N), Illinois is a state with a 
unique climate.  Illinois’ climate allows the state to prosper in agriculture, industry, and water 
resources, while also supporting abundant ecosystem diversity.  Illinois spans approximately two 
Kӧppen climate zones: 1) hot-summer humid continental climate with cool to cold winters 
(approximately the northern half of the state) and 2) humid subtropical climate with more 
moderate winters (approximately the northern half of the state) (Arnfield 2009).  Annually, 
northern Illinois observes around 35 inches of precipitation and has an average temperature of 
48°F.  Heading south, annual rainfall increases to an average of 48 inches at its southern-most 
region with an annual average temperature warming up to 58°F in southern Illinois (Angel 
2009).  Illinois also experiences extreme weather events such as blizzards, ice storms, floods, 
droughts, heat waves, and severe weather outbreaks. 
 
 B. Observed Changes in US and Illinois Climate 
 Collection of daily and sub-daily weather data across the United States began hundreds of 
years ago by individual farmers and at military forts across the United States.  In 1890, the 
National Weather Service Cooperative Observer Program (Coop) was formerly created under the 
Organic Act (NWS 2016).  The primary objectives of the Coop program are:  
• To provide observational meteorological data, usually consisting of daily maximum and 
minimum temperatures, snowfall, and 24-hour precipitation totals, required to define the 
climate of the United States and to help measure long-term climate changes. 
• To provide observational meteorological data in near real-time to support forecasts, 
warnings, and other public service programs of the NWS (NWS 2016). 
All weather records are archived at the National Centers of Environmental Information (NCEI), 
and have been reviewed extensively for decades to determine if the climate of the United States 
(and the planet) is experiencing long-term climate change. 
 The most-recent National Climate Assessment (NCA) published by the United States in 
2014 (Melillo, et al. 2014) utilized Coop weather data (in addition to other weather datasets such 
as satellite data, ocean buoy data, radar data, upper-air data, and climate model data) to 
determine: 
 
1) Is long-term climate change in the United States is occurring? 
2) If climate change has occurred, what is the intensity of the climate change? 
3) With a change in the long-term climate, what impacts have the United States 
experienced from a change in the long-term climate regime?  
 
Through numerous analyses of historic weather data, the NCA reports that long-term 
climate change has occurred across the United States (and the planet), and that a shift to a 
warmer climate is likely to continue till fossil fuel consumption and greenhouse gas pollutants 
are reduced globally.  To understand how much warmer the world may get, and what types of 
impacts the increased temperatures will have on the global climate system, NCA climate 
scientists generated multiple climate system model forecasts to create an “average” picture of 
that the climate will look like in the future.  In full transparency, NCA authors disclose and show 
with figures that all climate forecasts are different, but that a majority follow the same 
temperature and precipitation trends if concentrations of greenhouse gasses continue to increase.  
The trends indicated warmer temperatures overall, increased heavy precipitation events, longer 
periods between rainfall events, and more extreme weather events for the United States (Melillo, 
et al. 2014).  The same changes in weather patterns are expected across Illinois (Frankson, et al. 
2017).  All climate system shifts will impact infrastructure, human health, agriculture, 
ecosystems, transportation, water resources, and the way of life for many individuals in the 
United States and in Illinois (Melillo, et al. 2014). 
 
 C. The Prairie Research Institute at the University of Illinois 
 The Prairie Research Institute (PRI) at the University of Illinois Urbana-Champaign is a 
world-class research institute comprised of the state’s five scientific surveys: the Illinois Natural 
History Survey (INHS), the Illinois State Archaeological Survey (ISAS), the Illinois Geological 
Survey (ISGS), the Illinois State Water Survey (ISWS), and the Illinois Sustainable Technology 
Center (ISTC). PRI is also home to six state scientists: Illinois State Archaeologist Thomas E. 
Emerson; Illinois State Biologist Brian D. Anderson; Illinois State Climatologist James. R. 
Angel; Illinois Entomologist Christopher H. Dietrich; Illinois State Geologist Richard C. Berg; 
and Illinois State Pollution Prevention Scientist Nandakishore Pajagopalan.  Staffing numerous 
other highly educated and specialized scientists, PRI completes detailed research in the following 
areas: 
  
• Water: groundwater, surface water, water supply issues, and water quality;  
• Energy: emission reduction, energy conservation, renewable energy resources, and 
identification and mapping of coal, oil, and natural gas; 
• Agriculture: disease, weed, and pest management, atmospheric contaminants, weather 
and climate, nutrient loss, and sedimentation; 
• Public Health: medicinal properties of natural products, ecology of disease vectors, flood 
risk, and environmental contamination; 
• Environment: ecology of plants and animals, natural resources, ecosystem and biological 
community preservation, and hazardous waste and chemical abatement; 
• Cultural Resources: discovery, preservation, and interpretation of irreplaceable sites and 
artifacts, public engagement for underserved minorities and Native American 
communities, and the curation of more than 1.5 million artifacts; 
• Climate Adaptation (PRI 2017). 
 
The PRI scientific surveys also house a vast amount of data specific to the state of Illinois 
that is regularly used by survey scientists to conduct research.  Example datasets and data 
collection efforts for monitoring the health of the natural environment in Illinois include (but are 
not limited to) the following within the INHS: the Critical Trends Assessment Program (CTAP); 
the Illinois Cooperative Agricultural Pest Survey Program (CAPS); the Biological Surveys and 
Assessment Program; the Urban Biotic Assessment Program; the Illinois Natural Areas 
Inventory (INAI); and Creel Surveys on Lake Michigan and Inland Lakes and Rivers; and the 
following within the ISWS: the Illinois Climate Network (ICN); the Shallow Groundwater Wells 
Network; the Reservoir Observation Network; and the Sediment Monitoring Network (PRI 
2017).   
Like the NCA, research completed by PRI scientists utilizing these Illinois-based datasets 
shows distinct trends and impacts to various areas of Illinois’s natural environment over the last 
several decades.  Many of the trends and impacts have been directly linked to human interaction 
with the natural environment in the form of land-use change, agricultural practices, air pollution, 
and the pollution of surface and ground waters.  As presented in this document, and the 
documented changes and science presented in the NCA and Illinois State Climate Summary, it is 
important for local and state leaders, agencies, organizations, businesses, and communities to 
realize they need to begin preparing for the current and anticipated changes in Illinois’ climate. 
 
II. Building Resiliency in the Face of Risk 
 The Illinois Department of Natural Resources (IDNR) and PRI joined forces in the spring 
of 2017 to organize a meeting between PRI scientists and stakeholders from across the state 
(Appendix A) so that PRI scientists could present their latest applied research showing the 
impacts of a warmer climate regime on weather patterns, human health, wildlife, pests and 
insects, energy demand, and water resources in Illinois.  In addition to discussing the application 
and findings of PRI datasets, PRI scientists discussed projected (i.e. future) impacts anticipated 
for Illinois.  Presentations were followed by discussion of how PRI scientists and datasets can be 
used by stakeholders to make more informed decisions on water resources, human health, 
energy, wildlife, agriculture, water quality and water quantity in the future so that Illinois 
communities can be more resilient to the impacts of climate change.  
The meeting was organized under the following hypothesis: 
 
State agencies, non-governmental organizations, state associations, and other 
stakeholders that are uninformed or lack an understanding of how changing weather 
patterns impact infrastructure, human health, transportation systems, water supplies, 
ecosystems, and agriculture leave the state’s communities and their economies at greater 
risk for disaster resulting from a more variable climate.  Having scientific experts present 
research on the potential impacts of changing weather patterns will help these 
constituents be better informed on the risks likely to be faced in the future.  This 
increased knowledge will help constituents develop stronger risk mitigation plans and 
build more resilient communities. 
 
III. Planning the Building Resiliency in the Face of Risk Meeting 
 
 A. Developing the Educational Meeting 
A planning committee consisting of an individual from the Illinois DNR, and four 
individuals from PRI developed a day-long meeting agenda consisting of 25-minute 
presentations by PRI scientists, followed by a 10-minute discussion and question session after 
each presentation (Appendix B).  It was agreed upon by the planning committee that the first 
presentation should highlight the subject of Illinois weather and a changing climate, and that it 
should then be followed by presentations on how Illinois’ changing climate has impacted and 
will impact human health, ecology, entomology, energy, and water quality, quantity, and demand 
across Illinois in the future. A final half-hour session to synthesize and highlight the most 
pressing topics was added to the end of the meeting so that unanswered questions and potential 
topics of future meetings could be identified.   
 
 B. Meeting Speakers 
The individual PRI scientists asked to present at the meeting were selected based on what 
the planning committee felt to be the most pressing issues facing stakeholders as Illinois’ climate 
patterns continues to shift towards a warmer and wetter regime (Appendix C).  Each PRI 
scientist is highly specialized and practiced in his or her field of study, especially regarding 
applied science in their area of expertise.  The planning committee selected PRI scientists that 
regularly collect and apply their data to investigate trends, answer scientific questions, and solve 
issues so that stakeholders attending the meeting would be able to see the usability and 
applicability of PRI’s scientists and data.   
 
 C. Meeting Evaluations 
To gauge the effectiveness of PRI scientist communication with stakeholders at the 
meeting, and to gauge the knowledge gained by the stakeholders while attending the meeting, a 
pre- and post-survey was written and collected at the end of the event  (Appendix D).  Results 
from this survey are presented and discussed as part of the Meeting Summary section of this 
report.  
 
IV. Presentations 
 
 A. Presentation Summaries and Primary Questions/Concerns Raised by Meeting 
Attendees 
 
  1. Illinois Weather and Climate – Past, Present, and Future (Jim Angel) 
  a. Presentation Summary  
 
 Earth’s climate is dictated by natural drivers of the climate system (solar activity, orbital 
changes, and volcanic eruptions) and human drivers of the climate system (addition of more 
greenhouse gases to the atmosphere and land-use and land-cover change).  For much of Earth’s 
history, natural climate drivers predominantly influenced its climate.  However, climate 
modification by humans began with the clearing land for agricultural purposes and building 
cities with the advent of industrialization.  Industrialization and the burning of fossil fuels also 
added vast amounts of greenhouse gases to the natural greenhouse effect of earth’s atmosphere.  
The addition of human-generated greenhouse gasses is what has led to earth’s atmosphere 
retaining more radiative heat from the sun over the last ~150 years, contributing to the observed 
warming documented in climate records. 
 Globally, the earth has warmed steadily since ~1980.  Long-term climate datasets of 
temperature and precipitation in Illinois show that Illinois has become warmer and wetter over 
the last several decades.  The increase in temperature that Illinois has observed has been 
predominantly driven by warmer overnight daily minimum temperatures during summer.  
However, Illinois has seen an increase in hot days as well.  The warmer overnight temperatures 
are likely a result of the observed increase in humidity across the state.  Increased humidity 
(wetter air) holds onto heat longer than drier air, so temperatures overall remain warmer.  The 
increased humidity also contributes to an increase in observed precipitation.   
 Climate analyses show that future climate in Illinois will likely continue following this 
trend of warmer temperatures and wetter conditions.  This will result in impacts to agriculture 
(changing growing seasons and field work days), ecosystems, human health, community 
stability, and transportation (rivers and the Great Lakes). Temperatures will be warmer overall (a 
projected increase of 4 to 5°F by mid-century), and precipitation will be more likely to come as 
heavy rainfall events with longer dry periods between events.  Rainfall is expected to increase 
the most during fall, winter, and spring months.   
 To help place the observed warming climate regime into perspective, this past winter 
season (2016-2017) is presented as a future climate analog.  Winter 2016-2017 was one of the 
more mild and driest winters on record in Illinois, being 4-5°F degrees warmer than normal.  
This warmth aligns with climate projections for mid-century, meaning this past winter in Illinois 
(and much of the United States) should be expected to be a typical winter during the year 2050. 
 To ameliorate the impacts of the changing Illinois climate, current efforts such as the 
NCA and its associated state-level assessments (https://statesummaries.ncics.org/il) are being 
completed every four years to assess the potential changes and feedbacks of a warming climate.  
These assessments are policy-free, and are freely available to the public. They have been written 
by climate scientists and experts so that they can be read at an 8th grade level and present climate 
science in a simple manner.     
  
 
The top image is a graph showing the increase in average annual temperature for Illinois since 1895.  The bottom image is of 
annual observed rainfall for Illinois since 1895. Both are extracted from Jim’s presentation. 
 
   
 
  b. Attendee Questions/Feedback 
 
 Questions (Q), comments (C), and answers (A) from the discussion session that followed 
Dr. Angel’s presentation included (questions and answers are not exact word-for-word, but a 
general summary): 
  
Q: Has there been any climatological research on the changes in wind patterns? 
A: The long-term monitoring of wind available to us is not the best-suited data for climatological 
analyses when compared to temperature and precipitation records.  Most of the wind 
observations began when surface weather observation systems were put in place at the nation’s 
airports (initially in the late 1940s and early 1950s, with an additional surge in the late 1970s and 
1980s).  As the climate changes, however, winds are anticipated to change.  By how much 
remains uncertain.   
 
C:  I appreciate your presentation of Illinois temperature records back to the late 1800s, and not 
just 1980 to present.  You show that climate has experienced variability, acknowledging that 
there are natural contributors to the climate, and that the warming has been most recent and 
drastic in the last several decades. 
 
Q: Has drought changed since record keeping has begun, and heading into a wetter pattern, will 
we expect changes in droughts? 
A:  I would say they type of drought experienced across the United States and in Illinois has 
changed over time.  During the warm and dry years of the Dust Bowl and during the 1950s, 
droughts lasted for years.  Droughts occurring within the last several decades have been high-
impact, but short events, often only lasting one growing season.  This aligns with the observed 
trends of extreme precipitation events in that we have had dry periods, followed by heavy 
rainfall, and then followed by a quick return to normal precipitation levels. 
 
2. Human Health Concerns as Related to the Changing Weather Patterns across 
Illinois (Olivia Kellner) 
  a. Presentation Summary 
 
 Human health is intricately linked to weather and climate.  Air quality, extreme 
temperatures, and atmospheric moisture levels directly impact the human body.  The human 
body is also sensitive to disease transmitted by vectors such as ticks and mosquitoes.  Excess 
precipitation, flooding, and even a lack of precipitation can also lead to water-borne diseases that 
impact human health.  The response of disease vectors (e.g. ticks and mosquitos) to climate 
change on their ecosystems adds an additional level of complexity to understanding human 
health concerns in a changing climate. The primary human health concerns facing Illinois 
residents in the future with a warmer and wetter climate include changes/shifts in vector- and 
water-borne diseases, increased risk of heat related illnesses, increased respiratory diseases, 
reduced water quality and quantity, and increased mental health/mental stress from extreme 
climate events.  
 Climate projections are long-range computational numerical models that deliver a best-
guess forecast of what general weather patterns will be like in certain types of warming 
scenarios (e.g. 1°F increase in global temperature by 2050, a 3°F increase in global temperature 
by 2050, etc.).  Global climate models, and even regional climate models, do not forecast 
extreme weather events such as squall lines, heavy rainfall/flash flood events, tornadoes, 
derechos, or heatwaves.  They predict changes in the mean state of variables, providing an idea if 
the climate will be wetter or drier and hotter or colder.   
 Because of climate model uncertainty for prediction of extreme events, confidence in 
predicting the changes in climate variables applicable to disease vector migration and 
reproduction, heat wave events, and air quality issues is lower than confidence in the predicting 
the overall change in weather/climate patterns (mean temperature, precipitation patterns, and 
weather systems). However, research shows that the primary atmospheric variable likely to drive 
changes in health-related issues is temperature.  Temperature has direct impacts through heat-
related illness and the life-cycle of insect disease vectors.  Temperature also impacts ozone 
production, albeit indirectly.  Precipitation contributes to increased health concerns through 
vector-borne illness, water-borne illness, and the mixing of air pollution.  Lastly, with the jet 
stream expected to move northward in a warming climate, the number of low pressure systems 
that help mix out air pollution across the Midwest is expected to decline.  This will result in 
increased respiratory issues. 
 Due to the uncertainty in predicting the extreme events that impact disease vector 
populations, the best way to build resiliency against vector and water-borne disease risk from 
projected climate change is to prepare stakeholders and the public for a variety of dynamic 
responses. Preparing includes educating the public about the dynamic responses of disease 
vectors to climate change and providing actions they can take to reduce individual risk to vector 
and water-borne disease.  Continuing extensive research on ecosystem and vector responses to 
climate change is also important.  This will require collaborative research between 
entomologists, biologists, ecologists, climatologists, hydrologists, and health professionals.   
 
  
 
A chart summarizing the impacts warming temperatures on human health in Illinois. 
 
 
 
  b. Attendee Questions/Feedback 
 
 Questions (Q), comments (C), and answers (A) from the discussion session that followed 
Dr. Kellner’s presentation included (questions and answers are not exact word-for-word, but a 
general summary): 
 
C: Great presentation.  It is nice to see human health impacts from climate variability and change 
being discussed, as it is often overlooked.  As you mentioned with heat-related illness, studies 
show that urban areas are often highly impacted by heat events due to physical features of cities 
that increase heat, large populations, older housing with lower-quality air conditioning, and not 
enough medical resources available for the higher population density.  However, recent analysis 
shows that rural areas are just as vulnerable to heat due to their distance from medical resources, 
and because more outdoor jobs dominate rural areas. 
A:  That is a very valid point.  In the “hotspot” analysis maps I created, I had focused on urban 
areas with older homes, older populations, and poverty.  It would be just as easy for anyone 
using a GIS platform to reverse that search criteria to find rural areas of older populations, older 
homes, and poverty.  A comprehensive analysis for all locations should be completed. 
 
Q: As a child, I had asthma that often flared up during thunderstorms.  You showed the increase 
in ozone as related to heat.  Have there been studies on how changes in thunderstorm activity 
will impact ozone levels in the future? 
A:  I am not an ozone expert, so I cannot say for certain these studies have been done.  I don’t 
know specifically how thunderstorms generate more ozone.  What I can say is that the nature of 
thunderstorms will change as the climate warms and wind shear changes.  This will likely 
contribute to a change in ozone as related to thunderstorms.  I’d be happy to reach out to an 
ozone expert to get a more detailed answer for you. 
C (from audience): Ozone can produce through lightning strikes, so that is likely why as a child 
you experienced asthma issues during thunderstorms. 
A: Thunderstorms in the future are expected to be more pulse-like in nature as CAPE is expected 
to increase and wind shear is expected to decrease in a warming global climate regime.  This 
means thunderstorms will have stronger updrafts, will pop-up quickly, drop more rainfall, and 
die-out more quickly than we observe today.  That should impact charge separation within 
thunderstorms, which drives lightning strikes.  Therefore, yes, we would likely see changes in 
ozone. 
 
3. Observed Changes and Future Concerns for Illinois Biota (TJ Benson) 
  a. Presentation Summary 
 
 Natural ecosystems in Illinois have undergone drastic changes over the past 200 years, 
resulting in declines of populations of many native plant and wildlife species.  Researchers at the 
Illinois Natural History Survey (INHS) have been documenting long-term changes in Illinois’ 
biota for more than 150 years.  While many of the past and continuing changes in Illinois’ wild 
plant and animal populations have been associated with land-use changes and habitat 
fragmentation, newer threats such as invasive species (an annual cost to the U.S. of $25 billion, 
with about 970 invasive species having been introduced into Illinois) and climate change are 
posing increasing challenges to effective conservation and management of Illinois ecosystems.  
Climate variability and change have a fundamental influence on plant and animal species 
distribution and abundance across Illinois.   
 For animal species of conservation concern, research suggests that many mollusks, fish, 
amphibians, and insects in Illinois are vulnerable to climate change, whereas birds and mammals 
may be less affected.  Work done at INHS suggests that, while populations of many plant species 
are presumed to be stable under projected climate-change scenarios, most plant species of 
conservation concern are expected to be vulnerable to climate change.  Moreover, species 
predicted to increase in population size or expand their range due to climate change primarily 
include non-native or otherwise undesirable species (e.g., tree of heaven, ragweed, Japanese 
stiltgrass, and poison ivy). 
 In effort to better understand changes in plant and animal populations in Illinois, the 
Critical Trends Assessment Program (CTAP) was initiated 20 years ago.  CTAP scientists collect 
data on arthropod (terrestrial and aquatic insects), bird, fishes, and plant communities in 
randomly selected, differing ecosystems of forests, grasslands, and wetlands throughout Illinois. 
Through this data collection, scientists aim to track long-term changes in the average condition 
of natural areas throughout the state.  CTAP sites were randomly selected and span the state, 
residing mostly on privately owned land. Data is collected from 30 sites per habitat/ecosystem 
each growing season, and sites are re-surveyed once every five years.  This data collection has 
allowed for a quantification of change over time across the state of Illinois on priority species 
and specific ecosystem metrics, which has been disseminated through peer-reviewed 
publications and reports. 
 Given past and ongoing threats to natural communities in Illinois, these and other data 
collected by INHS scientists (Long-term Survey and Assessment of Large River Fishes in 
Illinois, Aerial Waterfowl Inventories, 100-year Bird Survey, and the Breeding Bird Survey 1966 
to present) are becoming increasingly important for understanding past and impending changes 
to Illinois biodiversity. Additionally, the data is becoming increasingly important in the design of 
potential conservation management strategies to mitigate the effects of land-use change, invasive 
species, and climate variability and change on biodiversity in the state. 
 
 
Copy of a slide from TJ Benson’s presentation that highlighted the CTAP Program within the Illinois Natural History Survey 
 
 
Copy of a slide from TJ Benson’s presentation that highlighted the CTAP Program within the Illinois Natural History Survey 
 
  b. Attendee Questions/Feedback 
 
 Questions (Q), comments (C), and answers (A) from the discussion session that followed 
Dr. Benson’s presentation included (questions and answers are not exact word-for-word, but a 
general summary): 
 
Q: With temperatures in the northern region of the state warming at a faster rate than southern 
portions, is the northern Bobolink habitat shifting northward into Wisconsin? Or is the habitat 
space just getting small/tighter? 
A:  Because we only survey in Illinois, this is hard to say.  From what we have observed, a lot of 
the impacts to these habitats are a result of ecosystem disturbance and fragmentation (land-use 
change). 
 
Q: How have migratory bird species shifted?  Has there been a noted change related to changing 
weather patterns? 
A:  Migration of bird species is dependent on year-to-year weather patterns/variability.  A 
definitive link of climate change to migration has yet to be identified. 
 
Q: Has a cost-benefit analysis of land-use change and changing altered Illinois landscapes back 
to their natural state been completed?  In converting landscapes back to natural states, would this 
help with the prevention on invasive species? 
A: Such analyses have been done, but more need to be completed for a definitive answer since 
most land-use change is agriculturally related and is of high economic value. 
 
4. Impacts of Weather and Climate on Invasive and Agricultural Pests (Kelly 
Estes) 
  a. Presentation Summary 
 
 The Illinois Natural History Survey is a contributor to the Cooperative Agricultural Pest 
Survey (CAPS).  CAPS is a multi-state program that works to safeguard the nation’s food and 
environmental security from exotics pests that threaten agricultural production and ecological 
systems in the U.S. and Illinois.  The goal of CAPS is to work side by side with respective state 
and federal counterparts, as well as collaborate with universities, industry groups, and other 
stakeholders. Components of the CAPS program include early detection of foreign plant pests, 
supporting exports of U.S. agricultural commodities, managing a national plant pest database and 
survey tools, and expanding plant-pest preparedness and response capabilities. PRI’s NHS is also 
a contributor to the USDA-NIFA Wide Area Monitoring Project.  This project focuses on the 
monitoring and detection of insects, pathogens, and weeds of corn and soybeans across Illinois, 
with future goals to expand this across multiple states. 
 Climate change poses a threat to agriculture in Illinois via endemic pests and the 
introduction of new endemic pests. Insect pests, weeds, and crop disease are all sensitive to 
temperature, precipitation, and CO2 concentrations.  Changes in these variables can facilitate 
new species that become invasive, can introduce new species hierarchies resulting in new 
dominants, and can stress the ecosystem, increasing pathways for foreign pests.  Temperature is 
the primary driving force behind insect development, growth, and behavior.  It increases insect 
metabolism, results in earlier spring emergence, shortens lifecycle development, results in longer 
“in season” activity, and results in faster evolutionary changes.  Monitoring of degree days 
(metric used to monitor pest development) shows that degree days are accumulating sooner in 
the year in Illinois, leading to earlier emergence of pests.  Moisture plays a critical role as well in 
insect development.  Relative humidity (or lack of it) will impact the insect’s ability to regulate 
water loss.  The abundance or lack of rainfall can also hurt certain insects, while allowing others 
to prosper.  When reviewing pest populations, there is clear year-to-year variability in 
populations likely related to weather fluctuations. However, the exact linkages to climate change 
have not been identified.  What is known is that many crop pests and pathogens are spreading 
across Illinois, and new pests are being introduced in Illinois. 
 Illinois is the second largest producer of corn in the United States (Iowa is first).  In 
soybean production, Illinois is the top producer in the United States. Marketing of Illinois 
agricultural commodities generates more than $19 billion annually. Corn accounts for 54% of 
that total while soybeans contribute 27% to that total. Illinois is the nation’s second leading 
exporter of both soybeans and feed grains and related products. Exports from Illinois account for 
6% of all U.S. agricultural exports. Historically, Illinois corn and soybean producers have seen 
significant injury and yield reductions resulting from several insect pests including (but not 
limited to): the western corn rootworm, European corn borer, Japanese beetle, and soybean 
aphids. Some crop diseases and potential pests are native or currently established in Illinois, 
while others originate from other areas across the world.  
 While a central geographic location and a superior transportation system afford Illinois a 
competitive economic advantage over many other states, these same factors make Illinois 
extremely vulnerable to accidentally or purposely introduced exotic pests. The U.S. imports over 
$400 billion in goods from the Pacific Rim. The busiest corridor in the U.S. for transporting 
intermodal containers by rail runs from Long Beach, California to Chicago, Illinois, which is 
home to the largest rail gateway in the nation, connecting eastern and western U.S. and Canada. 
An excellent highway system of 2,000 miles and 34,500 miles of other state highways make 
trucking of goods fast and efficient. More than 66 million travelers pass through Chicago’s 
O’Hare International Airport annually. Illinois’ 1,118 miles of navigable waterways, including 
the Illinois and Mississippi Rivers, make barge traffic an excellent option for shipment of grain 
to the Gulf of Mexico and shipment of imported steel and machinery upriver. Any activity that 
allows the rapid movement of commodities also allows the development of fast-moving pest 
pathways. These fast-moving pathways not only cut through Illinois’ commodity regions, but its 
natural areas as well. Illinois woodlands, wetlands, and prairies may also be affected by the 
potential invasion of exotic pests. Illinois is ranked 5th in the United States regarding risk from 
the introduction of invasive species. 
 Besides having a large impact on local insect populations, climate change has the 
potential to affect global movement of pests as well as the seasonal dynamics of established crop 
pests. Factors such as increasing average temperatures, milder winters, and changes in 
precipitation patterns will all influence the development and distribution of pest populations. 
Integrated pest management is going to be even more important when dealing with the ever-
changing pests and their high adaptability to changes in weather and climate. 
 
 
 
A chart from Kelly Estes’ presentation on pests and insects in Illinois.  It is becoming costlier to deal with the spread of pests 
across the states as climates become warmer. 
 
 b. Attendee Questions/Feedback 
 
 Questions (Q), comments (C), and answers (A) from the discussion session that followed 
Mrs. Estes’s presentation included (questions and answers are not exact word-for-word, but a 
general summary): 
 
Q:  With the climate appearing to change rather rapidly, overall is this good or bad for insects? 
A:  From the insect’s perspective, it’s probably great.  They like the warmer temperatures and 
can spread into evolving ecosystems. 
 
Q: Do climate divisions and crop reporting districts overlap?  The maps provided in Olivia’s talk 
show high monthly variability in temperatures and precipitation. 
A:  Yes, the two do overlap.  The largest changes in temperature on Olivia’s maps were in 
February.  Temperatures are warming much sooner, which we are seeing in the pest populations 
as they emerge earlier in the year. 
 
Q: Are there cross-disciplinary efforts going on that combine the weather and climate data to 
pest populations? 
A:  There is an increase in the number of multi-disciplinary projects, but more adaptive strategies 
are still needed. Better metrics are needed to show people what is happening and why it is 
happening. 
 
 
   
 
5. CCUS as a Regional Economic Development Tool: Planning and Design 
Considerations (Kevin OBrien) 
  a. Presentation Summary 
 
 Global dependence on fossil fuels has resulted in a major effort to capture, sequester, and 
store carbon to prevent future global warming because of the direct relationship between CO2 
and global temperatures.  One of the major concerns of carbon capture, sequestration, and 
storage has been the impact of Carbon Capture Utilization and Sequestration (CCUS) on regional 
economies. Illinois has a large supply of coal still available for use across the state (more than 
211 billion tons still estimated beneath the surface), but considering climate change concerns, its 
continued feasibility as an energy source is in question.  The Illinois Sustainable Technology 
Center (ISTC) of PRI works to develop, demonstrate, and suggest that CCUS provides a means 
for regional economic growth and job creation. 
 To achieve these benefits, ISTC demonstrates that it is necessary to re-build and re-
design the structure of the regional carbon supply chain. This includes (1) developing a 
methodology to evaluate large scale capture options for regional power plants, (2) evaluating a 
portfolio of options to utilize the captured CO2 that are relevant to the needs of the local 
economy, and (3) establishing public-private partnerships that help incentivize the newly formed 
/ newly revised carbon supply chain. The state of Illinois, through the University of Illinois, is 
demonstrating with a large pilot scale, the technical feasibility of retrofitting power plants with 
the Linde/BASF carbon capture system. The pilot site is the Abbot Power Plant at the University 
of Illinois.   
 The carbon capture system of the Abbot Power Plant is large and complex.  But ISTC is 
doing more than just designing, building, and operating the project.  Stakeholder engagement is a 
key aspect of the project through all phases, along with educational operations and a 
commercialization plan to demonstrate how to create jobs and drive regional economies.  
Additional regional testbeds for CCUS programs include Decatur, Mattoon, Illinois Eastern 
Community Colleges, the cities of Fairfield, Olney, Robinson, and Mr. Carmel, Illinois, and 
Southern Illinois University. Additional CO2 Utilization options in Illinois include crude oil 
refining, coal reserves recovery, and ethanol production.  The ISGS and ISTC have also 
contributed toward CarbonSAFE Illinois, a commercial-scale CCS opportunity across the Illinois 
Basin that is funded to match carbon “sources” with “sinks.” 
  
 
 
An example of one of the Illinois Sustainable Technology Center’s projects to develop cleaner energy for the state. 
 
  b. Attendee Questions/Feedback 
 
 Questions (Q), comments (C), and answers (A) from the discussion session that followed 
Dr. OBrien’s presentation included (questions and answers are not exact word-for-word, but a 
general summary): 
 
Q: With coal and the burning of fossil fuels for energy being the primary causes of global 
warming, I am not sure why ISTC would promote the continued burning of coal, despite 
sequestration of the carbon, when other non-CO2 emitting energy sources such as wind and solar 
could be expanded in the state and jobs added?  It seems counter-productive to the climate 
change issue. 
A: Most global economies still burn coal for energy.  When the U.S. started reducing its coal 
consumption to lessen its contribution to global CO2, coal was still mined and sold overseas.  
China purchased the coal and the U.S. monitored West Coast pollutants to see the impacts of that 
coal use on the U.S. while the U.S. tried to reduced coal consumption.  Results showed that the 
particulates of the coal bought from the U.S. by China were falling on the West Coast.  So 
regardless of who burns the coal, its impacts are felt globally.  Thus, we argue sequestration of 
carbon from coal because the coal is still being regularly used by other countries and impacting 
us.  Carbon sequestration from coal in the U.S. would help the economy remain competitive with 
other nations, and continue to provide jobs.  Additionally, Illinois has been evaluated for 
alternative energy production in the form of wind, solar, and biomass.  It ranks as one of the 
highest contenders for optimal production of energy from biomass, and which is the next area I 
feel the state should explore for alternative energy production.  Wind is the next more suitable 
energy source, with solar energy in Illinois is not ranked as high due to the number of cloudy 
days it experiences annually and because of its latitude. 
  
6. Surface Water and Groundwater Supply Planning and Data Resources in 
Illinois (Walt Kelly and Jason Zhang) 
  a. Presentation Summary 
 
 Illinois is a water-rich state, but there are current and future challenges for water supply 
in some parts of the state. Water supply planning in Illinois is done on a regional basis (the state 
has 10 water supply planning regions), with a partnership among the Illinois Department of 
Natural Resources and other state agencies, PRI (primarily ISWS), and major stakeholders such 
as agriculture, industry, mining, environmental, and municipal groups. The ISWS provides the 
scientific expertise for water supply planning, which includes basic data collection and 
interpretation, along with the development of scientific models that are used to understand and 
forecast water supply issues. The ISWS houses several large datasets, some dating back to the 
19th century, related to water supply and water quality in the state.  ISWS also contributes to 
research in water-energy nexus resilience, one of the main issues facing the world today.  Both 
water and energy (the largest user of water in Illinois) demand peak in summer when water 
availability is at its lowest.   ISWS analyzes the relationships between water supply and demand 
under a range of climate scenarios. 
 Of the 10 water supply planning regions, three regions have had a water supply planning 
analysis completed.  They are the Northeastern Illinois region, the East-central Illinois Basin 
region, and the Kaskaskia River Basin region.  Ongoing studies include the Northwest Illinois 
region, the Middle Illinois Basin region, and the Rock River Basins.  From the completed 
studies, there is a major water supply concern in the deep sandstone aquifers in the southern and 
western Chicago suburbs in the Northeastern Illinois region.  These aquifers are being used 
unsustainably, and if withdraws continue at the current rate, the sandstone aquifer in northern 
Will and Kendall Counties will not be a viable source of water in the next 15-25 years.  This will 
have drastic impacts to communities and industries in the region.  While a viable alternative 
water source to this region is Lake Michigan, the counties and municipalities would have to pay 
the City of Chicago for access to the water, as well as upgrade the infrastructure that transports 
the water from Lake Michigan to the region because current pipelines are too small to meet 
demand.  Modeling simulations show that if Joliet and Kendall County were to seek alternative 
water sources, portions of the sandstone aquifer would still experience complete desaturation.  
Thus, alternative water supplies will be necessary for this region.  The transition between 
groundwater and surface water supplies is also not an easy one to make due to changes in water 
chemistry when switching from ground to surface water.  Thus, it is suggested that water 
resource management begin to act on this problem now. 
 The ISWS surface water group developed and runs the Illinois Streamflow Assessment 
Model (ILSAM).  The model produces streamflow statistics that are representative of long-term 
climatic conditions (past to present day), and the model accounts for man-made modifications 
such as reservoirs, water withdrawals, and effluents.  It is available as a web application, and as a 
desktop program.  It will eventually be upgraded to a GIS-based web application for easy use by 
stakeholders.  The goal of ISLAM is to systematically assess surface water public water supply 
vulnerability to flow levels and contaminants.  The model classifies a water system as adequate, 
at risk, and inadequate based on analysis from the model.  The results serve as a scientific basis 
for allocating resources to monitor and manage the surface water system.  Some reservoirs 
included in ISLAM are Altamont (33 years of data), Bloomington (30 years of data), Carlyle (39 
years of data), Decatur (33 years of data), and Evergreen (26 years of data).  In all, about 600 
surface water supply systems are a part of the model, which provide ~74% of the water supply to 
the state.  ISLAM helps to produce 7-day-10-year (Q7,10) Maps for Illinois waterways.  These 
maps provide a statistical estimate of the lowest average flow that would be experienced during a 
consecutive 7-day period with an average recurrence interval of ten years.  This number is used 
to determine water quality standards by the EPA since water flow through streams impacts 
contaminant concentrations (higher concentrations of contaminants are commonly found when 
water levels are lower). 
 
 
 
Of primary concern for Illinois scientists at the Illinois State Water Survey, the looming water supply crisis in the southwest 
Chicago suburbs surprised many meeting attendees. 
 
 b. Attendee Questions/Feedback 
 
 Questions (Q), comments (C), and answers (A) from the discussion session that followed 
Dr. Kelly’s and Dr. Zhang’s presentation included (questions and answers are not exact word-
for-word, but a general summary): 
 
Q: The Midwest and Illinois is heavily tile-drained, with new tiles going in daily.  Has there been 
any studies completed to determine the impact (in any) this diversion of rainwater to drainage 
systems and surface waters, instead of natural infiltration into groundwater recharge, has had on 
aquifer levels? 
A:  Right now, there have not been studies that I am aware of, and there is likely not nearly 
enough data to establish a definitive claim that tile drainage systems have had or has an impact 
on aquifer recharge.  We do know that aquifers recharge naturally.  We have observed recharge 
during flood events. 
 
Q: Do the (Q7,10) Maps include or incorporate future climate projections?  Or have similar maps 
been developed? 
A:  These maps are based on historical conditions only.  
 
Q: Are we going to be able to maintain funding for these databases?  
A: One of the hardest things to do is to get money for ongoing monitoring. Many funding 
agencies don’t realize the annual cost for equipment maintenance, and don’t realize the cost to 
house and quality control the data after the initial investment in a monitoring station.  The also 
fail to understand the continued cost to maintain and expand databases.  To keep funding, we 
will need to find a better way to make the data of value to Illinois people and economy. If we 
develop easy to understand decision support tools, users will likely provide more continued 
support of data collection for those tools. 
 
7. Monitoring and Modeling of Nutrient & Sediment Loads for Varying Climate 
& Landscapes (Laura Keefer and Momcilo Markus) 
  a. Presentation Summary 
 
 The state of Illinois possesses watersheds of various spatial scales, and of various origins 
(e.g. natural versus human-modified).  The surface hydrology group at ISWS collects, monitors, 
and models these watersheds which play a crucial role in the health of Illinois’ ecosystems, water 
supplies, and economy.  The surface hydrology group takes a targeted, applied research approach 
to monitoring and modeling of hydrology, sediment, and nutrients in the rivers and streams 
around the state.  This is done to understand loading patterns for implementation of effective best 
management practices (BMPs) for varying landscapes and climate regimes. This approach allows 
ISWS scientists to evaluate appropriate and effective BMPs for watershed resource planners and 
provide more detailed information for landowners to make stronger economic management 
decisions. The longer-term monitoring of streams in the state by the surface hydrology group has 
provided input for trend analyses to indicate overall effectiveness of landscape management 
programs through time.  Monitoring sites include equipment that can be adjusted on the fly as 
stream levels rise and lower.  This type of sampling shows the drastic variation in sediment 
loading when rainfall is of different duration and intensity, and when the rain falls on different 
land-use types.   
 The surface hydrology group collects small scale and high frequency data samples from 
numerous watersheds in Illinois for unique watershed scale modeling opportunities.  The ISWS 
Sediment Network has 15 stations that monitor and sample rivers for water levels, discharge, 
sediment, and nutrients. Nitrogen and sediment sampling on the Kaskaskia watershed occurs 
weekly, and can be switched to high frequency sampling during low flow events.  This collected 
data comprises the Benchmark Sediment Monitoring Program.  It is a database of suspended 
sediment transport to provide a means for investigating and quantifying long-term trends that 
may be occurring in Illinois watersheds. It helps identify watersheds with high erosion rates, 
evaluate the effectiveness of erosion control programs, identify areas of potential degradation of 
surface water supplies, and estimate sediment loads in nearby unmeasured streams.   
 Using the monitoring network data, the ISWS surface hydrology group developed the 
Watershed Management Tool.  It identifies critical source areas of nutrient loss, evaluates water 
quality impacts of user-specified BMP scenarios and unit costs, and provides a comparison of 
selected BMP implementations.  The model is highly comprehensive, and includes topography, 
land uses, soils, management operations (crop rotations and tillage fertilization), and climate data 
such as precipitation and temperature.  Coupled with those inputs are BMP inputs, optimal BMP 
scenarios, cost functions, and a SWAT model. 
 A second component of the surface hydrology group is research on BMPs for nitrogen 
and nutrient loads under future climate scenarios.  As part of the Watershed Nutrient Task Force, 
the goal of monitoring and modeling nutrient loading is to reduce nitrogen and phosphorus in 
watersheds draining into the Gulf of Mexico by 45% by 2050.  Because climate projections come 
from a variety of models, some hydrologic models initialized with future climate data show 
increasing trends in Illinois river levels and flow, while other models show a decreasing trend in 
river levels and flow. Although climate projections vary, a warmer and wetter scenario is the 
consensus.  However, the variation within the climate projections translates into variation in 
future river flow trends as either above or below normal.  This unfortunately muddles future 
BMP scenarios.  Model uncertainty serves as one of the current major complexities in surface 
hydrology.   
  
 
 
 
Watershed management and nutrient management is the focus of surface water scientists at the Illinois State Water Survey.  
Nutrient loadings are highly responsive to heavy rainfall events. 
 
  b. Attendee Questions/Feedback 
 
 Questions (Q), comments (C), and answers (A) from the discussion session that followed 
Mrs. Keefer’s and Dr. Markus’s presentation included (questions and answers are not exact 
word-for-word, but a general summary): 
 
C (from Momcilo): We have been successful in watershed management, and now we are 
beginning to include the climate variability aspect to watershed management.  The climate 
variability aspect includes how the loading of nitrogen, phosphorus, and other nutrients and 
sediments change between normal river nutrient and sediment levels, and how those levels 
immediately following a heavy rain event or dry period as projected with climate change.   To 
improve our understanding of BMP scenarios for different climate regimes, we first need to 
improve the ability to predict climate. 
 
8. Flood Hazards and Flood Risk, the Impact of a Changing Climate (Sally 
McConkey) 
  a. Presentation Summary 
 
 The State of Illinois has a long history of infrastructure and property losses due to 
flooding. All 102 Illinois’ counties have experienced flooding at levels severe enough to warrant 
a Presidential Disaster Declaration.  There have been 60 Federal Disaster Declarations since 
1957 and 40 of those were related to flooding.  Between 2001 and 2013, Illinois had a flood-
related disaster declaration nearly every year. Flooding is Illinois most prominent natural 
disaster, and is also the deadliest natural disaster.   
 Areas that have a 1% annual chance of inundation (a.k.a. the 100-year floodplain) are 
depicted by Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps 
(FIRMs).  Decades of funding limitations (only 21% of mapped stream miles in the state are 
based on detailed engineering analyses) have resulted in the flood studies depicted on the FIRMs 
to be out of date (only 15% of all mapped stream miles are considered valid) when considering 
rainfall patterns over the last several decades. Under current funding projections, it will be 2050 
before new studies have been initiated statewide.  
 FIRMs show riverine flood hazards.  However, urban flooding is increasing with over 
90% of urban flooding damage claims from 2007 to 2014 reported in locations outside the 
mapped floodplain of FEMA FIRMs.  Defined much differently than riverine flooding, urban 
flooding is quickly becoming a major flood risk concern.  Both types of flood risks pose a 
problem to flood risk management because changing climate conditions are expected to 
exacerbate riverine and urban flooding well into the future.  Research demonstrates that we need 
to plan for the 100-year flood events.  However, current infrastructure and storm sewers were 
only designed for 10-15-year flood events.   
 Mitigating flood risk will require action at all levels of government.  Illinois’ has higher 
standards for floodplain management than most states, and those standards have been enforced 
by the Illinois Department of Natural Resources, Office of Water Resources.  These higher 
standards and active mitigation have resulted in less damage from riverine flooding in Illinois 
than in neighboring states.  However, future climate conditions and risk-based analyses must be 
taken into consideration for community development and infrastructure investments that will 
serve the public into the next century. 
 
 
 
 
 
  Total Inches of Rain for Event Near O’Hare Airport in Cook County 
  
NWS Technical 
Paper 40 (1961) 
ISWS 
Bulletin 70 
(1989) 
Mid Century -2046-2065 
Markus, et. al. (2016) 
Late Century – 2081-2100 
Markus, et. al. (2016) 
Riverine 
floodplain / 
Stormwater 
Detention 
100-year, 
24 hour 5.75 7.58 8.00 8.75 
Storm sewer 10-year, 2 hour 2.37 2.64 NA** NA** 
** 10-year, 24 hour expected 20 to 25% increase   
 
This table presents the need for updated flood inundation risk mapping needed by the state.  Part of the Illinois State Water 
Survey’s projects is to help FEMA with this task. 
 
 
 b. Attendee Questions/Feedback 
 
Questions (Q), comments (C), and answers (A) from the discussion session that followed Ms. 
McConkey’s presentation included (questions and answers are not exact word-for-word, but a 
general summary): 
 
Q: Why are only 15% of mapped stream miles considered valid?  How is only 15% considered 
valid? 
A: This is because only recently have efforts been made to update the maps using more 
sophisticated approaches with GIS and flood models.  Additionally, FEMA only approves 
changes based on observed, historic data.  Climate projections are not included, so this quickly 
ages the map based on more recent observed events we seen. The money is also very slow 
coming from FEMA.  This is greatly hindering map updating progress. 
 
9. Illinois Indiana Sea Grant Resiliency Efforts: Applying PRI Data (Laura 
Kammin) 
  a. Presentation Summary 
 
 Illinois Indiana Sea Grant (IISG) is one of 33 Sea Grant programs in the United States.  
The Sea Grant program is housed under the National Oceanic and Atmospheric Administration 
(NOAA).  Created by Congress in 1966, it is a federal and state partnership with the nation’s 
universities to solve ocean, coastal, Great Lakes, and island problems.  “The National Sea Grant 
College Program engages citizens, communities, scientists, organizations, and governments to 
sustain and enhance the vitality, value, and wise use of the nation’s coastal resources” (Sea Grant 
2017). 
 IISG is focused on the southern Lake Michigan region along 104 miles of heavily 
urbanized and industrial shorelines in Illinois and Indiana.  This region of Lake Michigan is 
home to 10 million people who drink the water, and fish, swim, and boat in the lake.  IISG work 
encapsulates water resource and coastal issues such as climate change, coastal restoration, Great 
Lakes ecosystems, nutrients in water ways, water resources, and resilient communities in Illinois 
and Indiana.  Forty percent of IISG work focuses on health coastal ecosystems (aquatic invasive 
species, coastal remediation, pond management, and river restoration), 45% is devoted to 
building resiliency communities and economies (pollution prevention, sustainable planning, 
water supply planning, climate change adaptation, nutrient loss reduction, and coastal tourism), 
10% is devoted to literacy and workforce development (youth education, teacher training, 
environmental stewardship, and internships and fellowships), and 5% is devoted to safe and 
sustainable seafood sources (aquaculture marketing). 
 Current outreach initiatives in Illinois and Indiana include the spread of aquatic invaders 
(transportzero.org), Resilient Chicago, buoy monitoring stations, Tipping Points and Indicators 
(TPI), and the Illinois Nutrient Loss Reduction Strategy. Illinois Nutrient Loss Reduction 
Strategy began in 2012 and was completed in 2015.  Its motivation was the large amount of 
agricultural nutrients entering the Mississippi River and Gulf of Mexico from Illinois.  One of 
IISG’s most recent efforts to help keep waterways in the state clean is the Resilient Watershed 
Initiative (RWI).  RWI is coordinated by PRI and IISG, and incorporates coupled models, 
decision support tools, and local workshops to build more resilient and environmentally 
sustainable watersheds in Illinois.  Ottawa, Illinois, located along the Illinois River, is one of the 
RWI pilot sites.  RWI work in this region includes incorporating flood forecasts and floodplain 
mapping into comprehensive land-use planning, assessing the impact of climate and land-use 
changes on the flood response of rivers, assessing the impact of water quality and sedimentation 
on the region, teaching the importance of mitigating structures in frequently flooded areas, and 
teaching the importance of both social and economic system resilience.  TPI is to be applied to 
the city of Ottawa as part of the RWI program this spring.   TPI will assess the Sand Bar Area of 
the Lower Fox River near Ottawa for contaminants (heavy metals, chemicals, pharmaceuticals, 
and hormones), and will assess for polycyclic aromatic hydrocarbons in sediments and water 
from combined sewer outflows within Ottawa city limits.   
 
 
 
A flowchart showing how the Resilient Watershed Initiative will work across the state as PRI scientists, datasets, and IISG come 
together to help make Illinois a more resilient state. 
 
 b. Attendee Questions/Feedback 
 
There were no questions or feedback after this presentation.  Due to illness, the presentation 
was presented on Laura Kammin’s behalf by Sally McConkey and Olivia Kellner. 
 
  
B. Final Discussion Session – Discussion of Over-arching Concerns and Needs from 
Meeting Attendees  
 
 1. Goal of Final Discussion Session 
 
 Time was devoted at the end of the meeting to discuss with stakeholders any unanswered 
questions related to climate issues and building climate resiliency with PRI. The format of this 
session was round table discussion so all could express questions and concerns openly.  Topics 
included: 
 
1) How can we improve communication between PRI and stakeholders? 
2) How can we improve or increase the use of PRI data for climate resiliency efforts? 
3) Is there a desire for a separate day-long meeting focused on a specific topic presented at 
today’s meeting? 
4) Are there any topics not covered you would like to know more about? 
5) Discussion of ongoing resiliency efforts in the state. 
 
 2. Feedback from Stakeholders 
 
Below is a list of responses.  They are generalized responses, not word-for-word responses. 
  
Resiliency efforts need to benefit multiple community realms, not just one.  Too often a 
resiliency project focuses on one specific component of the community that is vulnerable to one 
specific climate change hazard.  It would be nice to have resiliency efforts impact various parts 
of the community. 
 
There is a strong desire to have a point person, a “resiliency organizer” or “resiliency liaison,” to 
coordinate all efforts of climate resiliency in Illinois that spans the multiple state agencies, 
organizations, foundations, and community efforts.  Or, instead of one individual, each group of 
stakeholders could to appointment a person on their staff that has climate resiliency and 
networking as part of his or her job responsibility.  Right now, such a responsibility is passed 
around between employees on a volunteer basis, or there is not a strong initiative within the 
agency, organization, foundations, or community to have an appointment climate resiliency 
individual.  So, communication becomes broken.  
 
It was asked of the audience why such a position was not designated to an individual on 
their staff, or a position developed for such an individual.  The answer was that it comes 
down to the availability of resources: 1) time from current employees to pick up the 
climate resiliency initiative on behalf of their agency, organization, foundation, or 
community, and 2) lack of money to bring such a person on staff. 
 
The development of a “resiliency team” organized and run by PRI was suggested as a possible 
start to keep resiliency communication and efforts alive across the state.  The Illinois Silver 
Jackets was given as an example after which to model such a team.  The Illinois Silver Jackets 
has quarterly calls for team members, and the call includes sharing of new data, research, 
findings, and updates on projects or new projects. PRI executive staff explained that this is a 
possibility. It is just that PRI would need to find someone with the time to lead this initiative 
(right now PRI is also limited by the same issues as stakeholders).  
 
PRI asked what they could do to market their scientific capabilities better.  It was suggested that 
for PRI to have continued support from state agencies, funding agencies, and the community, 
PRI needs to make a stronger effort to show the institute’s research and how it benefits the state. 
It was expressed that PRI needs to demonstrate the application and success of pilot projects and 
major projects to communities of all levels, including small communities.  Doing this will help 
show that PRI can lead strong public investments.  Currently, it appears to stakeholders that PRI 
demonstrates the science, and science can only take things so far.  If PRI shows the science, 
along with how it can be applied successfully, more people will turn to PRI for research and 
resiliency efforts. 
 
Attendees all agreed that state agency leaders, organization leaders, mayors, and municipalities 
need to develop a state-level team to present climate resiliency concerns to our law makers. 
 
Some felt there is a need for better communication, collaboration, and support across scientific 
disciplines. Too many scientific disciplines are embarking on their own individual studies 
instead of pooling their resources for a more comprehensive analysis.  
 
A detailed meeting on coastal resilience for Lake Michigan was suggested. 
 
A meeting on soil resiliency regarding agriculture was also proposed as a future meeting.  Illinois 
is predominantly an agriculture state, so soil resiliency is very important for the continued 
success of agriculture.  With certain members of the Illinois DNR not being present, along with 
the Illinois Department of Agriculture not being at the meeting, some felt the meeting missed a 
core group of stakeholders that have a large say in topics such as this. 
 
It was asked of state agencies why climate was not a focus in past agency projects, goals, and 
mission statements.  It was explained that at the time their goals and mission statements were 
written, not enough was known about climate change to have it be a concern or a priority in 
agency projects, goals, and mission statements.  Today, it is felt that enough is known about 
climate and climate change, and that there is a strong desire with agencies to include climate and 
climate change as part of agency projects, goals, and mission statements.  However, state budget 
issues have many concerned about any progress being made. 
 
V. Meeting Summary 
 
 The Building Resiliency in the Face of Risk Meeting held in Springfield, Illinois at the 
Illinois State Library was considered a great and successful meeting by both attendees and 
organizers. From the surveys given to attendees, 16 (out of 29 total attendees) were returned 
(55%).  The demographic breakdown included:  
 
2 Academic Researcher/Faculty 
3 Association 
0 City or County Employee 
2 Governmental Organization 
2 Non-governmental Organization 
0 Private Business 
7 State Agency 
0 Other 
 
Each presentation was given a section on the survey for attendees to rank on a scale of 1 to 5 
(one being “very little” and five being “a lot”) what he or she felt his or her knowledge of the 
subject was before the presentation and after the presentation.  Surveyed items included: general 
knowledge; historical, recent, and expected trends, impacts, and data collection or datasets.  All 
presentations were noted to have provided a deeper understanding of the presented topics.   
 
The most-selected knowledge ranking(s) [1 (very little) – 5 (a lot)] for each question before the 
talk (left) and after the talk (right).  The listed number is the most chosen ranking, and the 
number in parenthesis is number of people that marked that number. 
 
Illinois Climate: Past, Present, and Future 
 Before Meeting After Meeting 
General Knowledge 3 (9) 4 (10) 
Historical, recent, and expected trends 3 (7) 4 (7), 5 (7) 
Where to find data and information for application/use 2 (6), 4 (6) 4 (9) 
 
Weather and Climate Impacts to Human Health 
 Before Meeting After Meeting 
General Knowledge 2 (8) 3 (7), 4 (6) 
Primary risks with a warming climate regime 2, (5), 3 (6) 3 (5), 4 (6) 
Mitigative strategies to cope with increase heat and assoc. 
risks 2 (5), 3 (6) 3 (7), 4 (6) 
Where to find data and information for application/use 2 (5), 3 (4) 3 (7), 4 (4) 
 
Illinois Ecology/Biota 
 Before Meeting After Meeting 
General Knowledge 2 (6), 4 (6) 3 (5), 4 (6) 
Illinois biodiversity and potential losses from observed 
changes in weather AND land use/land cover change 2, (8) 3 (7), 4 (5) 
Mitigative research efforts underway across Illinois 1 (6), 2 (5) 3 (6), 4 (8) 
Where to find data and information for application/use 2 (7) 3 (7), 4 (7) 
 
Invasive Species 
 Before Meeting After Meeting 
Invasive Species Risk in IL 2 (5), 4 (7) 4 (8), 5 (4) 
Historical and recent trends in invasive species in IL 1 (4), 2 (4), 3 (4) 4 (8) 
How to monitor and report invasive species 2 (5) 3 (4), 4 (6), 5 (4) 
Where to find data and information for application/use 2 (5), 3 (4) 3 (5), 4 (6), 5 (4) 
 
Carbon Capture, Utilization, and Storage 
 Before Meeting After Meeting 
General Knowledge 2 (7) 3 (5), 4 (6) 
Costs and benefits – implementing into practice 2 (7) 2 (4), 3 (5), 4 (4) 
Outlook on future capabilities/partnerships with Illinois 
Sustainable Technology Center 1 (8) 2 (3), 3 (4), 4 (5) 
Where to find data and information 1 (5), 2 (7) 2 (5), 3 (4), 4 (4) 
 
Illinois Ground Water Resources 
 Before Meeting After Meeting 
General Knowledge 2 (5), 4 (6) 4 (10) 
Historical, recent, and expected trends: Groundwater 
Water Quality 2 (5), 3 (3), 4 (4) 4 (9) 
Historical, recent, and expected trends: Groundwater 
Water Quantity 2 (4), 3 (5), 4 (4) 4 (9) 
Mitigative efforts for preservation of quality and quantity 3 (4), 4 (5) 4 (9) 
Where to find data and information for application/use 2 (6), 4 (4) 3 (5), 4 (8) 
 
Climate Variability and Land-use Impacts on Nutrient and Sediment Loading in Illinois 
Waterways 
 Before Meeting After Meeting 
General Knowledge 2 (4), 3 (5) 3 (4), 4 (6) 
Historical, recent, and expected trends 2 (5), 3 (5) 3 (4), 4 (5) 
Impacts of nutrient and sediment loading to water quality 
of Illinois waterways 2 (3), 4 (6) 3 (3), 4 (6), 5 (4) 
Mitigative efforts to reduce nutrient and sediment loading 2 (5), 4 (5) 3 (4), 4 (5), 5 (4) 
Where to find data and information for application/use 2 (5), 3 (4) 3 (5), 4 (4), 5 (4) 
 
Flood Risks in Illinois 
 Before Meeting After Meeting 
General Knowledge 2 (5), 4 (6) 4 (9) 
Types of flooding: rural vs. riverine. Vs. urban flooding 
and flash-flooding 2 (5), 4 (7) 4 (9) 
Historical, recent, and expected trends 2 (5), 3 (4), 4 (5) 4 (8) 
Where to find data and information for application/use 2 (4), 3 (4), 4 (5) 4 (9) 
 
Illinois-Indiana Sea Grant and Resiliency Efforts 
 Before Meeting After Meeting 
General Knowledge of Sea Grant 1 (5), 2 (4) 2 (4), 4 (6) 
Past and current IL-IN Sea Grant resiliency efforts in 
Illinois 1 (7), 2 (4) 2 (3), 3 (5), 4 (3) 
Where to find data and information for application/use 1 (7), 2 (3) 2 (4), 3 (4), 4 (4) 
 
 
 
Additional questions that were part of the survey that asked for direct responses included: 
 
1) Did you learn about any topics or datasets today that you now plan to incorporate into your 
job duties, or that you now plan to incorporate into an action plan to reduce climate variability 
risk? 
 
I learned in a general sense that a lot of the topics that could be affected by 
climate change (ground water levels, invasive species, insect infestations) will 
need to be considered when managing vulnerable ecosystems for sustainability. 
 
The biggest value to me on behalf of my organization is a better understanding of 
the breadth of data/research/expertise available in so many areas connected to 
climate issues. 
 
I found the flood data and modelling most useful.  
 
Watershed best management practices (BMPs) 
 
Planning for roadways in future floodplain or wetland areas 
 
I plan on looking much closer at the impact of land use changes (regarding 
agriculture) and its impact on climate change 
 
Yes - public health risks were new to me.  Risk maps are exciting.  Flooding and 
water supply is important to my work.  I learned much more. 
 
No new ideas, but made additional contacts to coordinate and improve that 
information. 
 
Yes - particularly the flood hazards and flood risks 
 
Learned better ways to discuss climate variability, and on-going research that 
may be beneficial to programs 
 
2) Is climate variation and building resiliency to its associated impacts across sectors a concern 
or focus of your agency or organization?  Options: very minor concern/focus, minor 
concern/focus, somewhat a concern/focus, moderate concern/focus, and major concern/focus. 
 
 
Very minor concern/focus 0 
Minor concern/focus 2 
Somewhat a concern/focus 3 
Moderate concern/focus 1 
Major concern/focus 8 
 
 
3) What suggestions do you have to keep communication channels open and successful between 
PRI and your agency or organization? 
 
I think information sharing should be on a larger scale.  Even if not relevant to 
some, all staff at an agency or organization need to be aware and 
meaningful/productive working groups can be formed on topics with appropriate 
staff. 
 
Have direct communication by attending Illinois Association Drainage District 
quarterly meeting when in C-U at Parkland for updates. 
 
Unsure outside of Twitter, Facebook, email chains, etc. 
 
Make these meetings periodically – not just a one-time event 
 
Have a representative from each entity/agency at this meeting keep contact with 
PRI and continue to share such information. 
 
Have regular calls (emails get lost!). Facebook/social media, but I think a regular 
call would be best. 
 
Provide a list of attendees to other attendees (this was considered, but not done 
for individuals’ privacy). 
 
4) Would you be interested in having risk-specific follow-up meetings/workshops with PRI 
scientists in the future? 
 
Six individuals simply responded with “Yes” 
 
More work on human health information as related to climate projections. 
 
Yes, with specific meetings devoted to agriculture, ecosystems, water 
infrastructure, and flooding (urban and stream) 
 
Yes, PRI and the agriculture sector relating to nutrient management and soil 
resiliency 
 
Yes, I found it very interesting.  All of the topics are very important and should be 
shared again.  
 
I would be interested in updates on data/projects discussed as well as any new, 
related topics. 
 
Yes, and repeat this in Chicago.  This was excellent! 
 
Yes - with a focus on future climate projections: what are these projections based 
on? What are they showing? What is the confidence? 
 
Yes - how to build resiliency/sustainability in natural communities as it relates to 
climate change (assuming natural is referring to nature/landscapes) 
 
A meeting on land-use impacts and difference on the climate - rural, urban, and 
suburban and how these impact heat and precipitation 
 
IV. Conclusions 
 “Building Resiliency in the Face of Risk,” hosted by the Illinois Department of Natural 
Resources and PRI on June 14th, 2017, brought together academic researchers, state agencies, 
nongovernmental organizations, businesses, and community leaders to discuss the most current 
scientific research on climate variability and future climate change in Illinois.  The meeting also 
discussed how climate variability and change will likely impact Illinois’ residents, infrastructure, 
and economy in the future. Historic weather data shows that extreme events such as flash floods, 
heat waves, and droughts are on the rise across the Midwest United States and Illinois.  Current 
infrastructure, ecosystems, communities, and municipalities are not prepared for today’s weather 
events, nor the types of weather events expected in the future.  Rising temperatures are expected 
to increase human health risks and energy demands.  Agriculture is expected to be impacted 
through increased stress on crops from warmer temperatures and longer dry spells between 
rainfall events.  Water supplies and demand, as well as water quality, are at risk.  Flooding is 
expected to increase, along with anticipated impacts to insects and wildlife across the state. 
The feedback and survey results of this meeting show that climate variability and its impacts, 
and expected climate change and its impacts, are of great concern to Illinois’ residents.  They 
found the meeting to be educational, and seek more opportunity to interact with each other at 
future meetings that review scientific research and findings from PRI scientists.  It was also 
clearly communicated from meeting attendees that an effort be made to coordinate regular 
communication between those that attended the meeting, or an effort be made to develop a 
“resiliency team” to keep discussion and the presentation of new research on climate resiliency 
alive between PRI, state agencies, non-governmental organization, community leaders, and 
municipalities. Of concern, however, is maintaining constituent/stakeholder participation on a 
“resiliency team” or maintaining continued participation and attendance on a quarterly phone call 
because of state budgetary issues and an already over-whelming workload.  PRI is discussing 
options to continue help building state resiliency to climate variability and change, and hopes to 
plan another resiliency meeting soon. 
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Appendix A: Participating Organizations and State Agencies 
 
Association of Illinois Soil and Water Conservation Districts 
Chicago Metropolitan Agency for Planning 
Forest Preserve of Cook County 
Illinois Association of Drainage Districts 
Illinois Department of Agriculture 
Illinois Department of Commerce and Economic Opportunity 
Illinois Department of Natural Resources 
Illinois Department of Public Health 
Illinois Department of Transportation 
Illinois Environmental Protection Agency 
Illinois Environmental Regulatory Group 
Illinois Farm Bureau 
Illinois Fertilizer and Chemical Association 
Illinois Natural History Survey 
Illinois Nature Preserves Commission 
Illinois Nutrient Research Council 
Illinois State Water Survey 
Illinois Sustainable Technology Center 
Illinois-Indiana Sea Grant 
Metropolitan mayors Caucus and 9 COGs 
Natural Conservancy 
Southern Illinois University 
U.S. Army Corps of Engineers 
University of Illinois – Chicago 
  
Appendix B: Meeting Agenda 
 
Time Speaker Topic  
 
8:30 – 8:55 AM Arrival and Check-in 
9:00 - 9:10 AM Brian Anderson Welcoming Remarks 
9:10 - 9:15 AM Tom Heavisides Meeting goals 
9:15 - 9:40 AM Jim Angel The Climate of Illinois: Past, Present, 
and Future 9:40 - 9:50 AM Questions/Discussion 
9:50 - 10:15 AM Olivia Kellner Human Health Concerns as Related 
to the Changing Weather Patterns 
across Illinois 10:15 - 10:25 AM Questions/Discussion 
10:25 - 10:35 AM BREAK 
10:35 -11:00 AM TJ Benson Observed Changes and Future 
Concerns for Illinois Biota 11:00 - 11:10 AM Questions/Discussion 
11:10 - 11:35 AM Kelly Estes Impacts of Weather and Climate on 
Invasive and Agricultural Pests 11:35 - 11:45 AM Questions/Discussion 
11:45 - 12:10 PM Kevin OBrien CCUS as a Regional Economic 
Development Tool: Planning and 
Design Considerations 12:10 - 12:20 Questions/Discussion 
12:20 - 1:10 PM NETWORKING LUNCH (Lunch Provided) 
1:10 - 1:35 PM Walt Kelly and Jason Zhang Surface Water and Groundwater Supply 
Planning and Data Resources in Illinois 
1:35 - 1:45 PM Questions/Discussion 
1:45 - 2:10 PM Laura Keefer and Momcilo Markus 
Monitoring and Modeling of Nutrient & 
Sediment Loads for Varying Climate & 
Landscapes 2:10 - 2:20 PM Questions/Discussion 
2:20 - 2:30 PM BREAK 
2:30 - 2:55 PM Sally McConkey Flood Hazards and Flood Risk, the 
Impact of a Changing Climate 2:55 - 3:05 PM Questions/Discussion 
3:05 - 3:30 PM Laura Kammin Illinois Sea Grant Resiliency Efforts: Applying PRI Data 
3:30 - 4:00 PM 
Synthesize Discussion Points 
and Concerns… what are the 
most pressing issues? 
Meeting Summary and Discussion 
4:00 - 4:30 PM Optional:  Meet with PRI Scientists to Discuss any Further Questions 
 
  
Appendix C:  PRI Scientists/Meeting Presenters 
 
Presenter: Jim Angel 
Presentation: The Climate of Illinois: Past, Present, and Future 
 
Jim Angel has worked at the Illinois State Water Survey since 1984 and has been the State 
Climatologist since 1997. He has worked on a number of research projects looking at extreme 
rainfall events, droughts, Great Lakes storms, 19th and 20th century climate change, potential 
future climate change, as well as designing climate-based decision support tools. He works 
closely with stakeholders on issues related to climate change and variability. 
 
Presenter: Thomas J. Benson 
Presentation: Observed Changes and Future Concerns for Illinois Biota 
 
Thomas J. Benson is a Senior Research Scientist and Critical Trends Assessment Program 
(CTAP) Coordinator with the Illinois Natural History Survey, and is also a Research Associate 
Professor with the Department of Natural Resources and Environmental Sciences at the 
University of Illinois.  Dr. Benson uses both targeted field studies and pre-existing data sources 
to answer questions relevant to conservation and management using rigorous quantitative 
approaches.  Working primarily with birds, he largely focuses on factors affecting habitat use 
and demography, direct effects of management practices and natural disturbances, and 
population trends over large spatial and temporal scales.  This has included research on birds in 
grassland, wetland, shrubland, and forested habitats, and focus on both applied and basic aspects 
of avian ecology. 
 
Presenter: Kelly Estes 
Presentation: Impacts of Weather and Climate on Invasive and Agricultural Pests 
 
Kelly Estes serves as the State Survey Coordinator of the Cooperative Agriculture Pest Survey 
(CAPS) program at the Illinois Natural History Survey.  She coordinates surveys for invasive 
insects, pathogens and weeds that are a threat to Illinois’ agriculture, forestry, horticulture, and 
natural resources. Based at the Illinois Natural History Survey at the University of Illinois, she 
works directly with the Illinois Department of Agriculture and USDA-APHIS-PPQ. In addition 
to coordinating surveys and managing the data associated with them, she also develops public 
information and educational materials for those invasive pests. She not only co-coordinates the 
Illinois First Detector program, but also spearheads the Illinois Pest Monitoring Network for 
agricultural pests. You can learn more about CAPS at the program website or keep up to date 
with invasive pest news on the CAPS blog or on twitter. 
 
Presenter: Laura Kammin 
Presentation: Illinois Sea Grant Resiliency Efforts: Applying PRI Data 
 
Laura Kammin is the Outreach Program Leader at Illinois-Indiana Sea Grant. She oversees the 
development, expansion, and delivery of science-based programs that help communities make 
informed choices when it comes to managing their natural resources. Before joining IISG, Laura 
worked for Prairie Rivers Network, a nonprofit that works to protect rivers and streams in 
Illinois. She has also held positions at the University of Illinois Office of Sustainability, 
University of Illinois Extension, and Illinois Natural History Survey. Laura received a B.S. in 
Natural Resources and Environmental Sciences and an M.S. in Wildlife Ecology from the 
University of Illinois. 
 
Presenter: Laura Keefer 
Presentation: Monitoring and Modeling of Nutrient & Sediment Loads for Varying Climate & 
Landscapes 
 
Laura Keefer is a Fluvial Geomorphologist and Head of the Surface Water Hydrology & 
Hydraulics Section at the Illinois State Water Survey for over 31 years. Her current research 
interests have two focuses:  processes of erosion and sedimentation and expertise in watershed 
scale fluxes in nutrient and sediment by conducting hydrologic, sediment, and nutrient 
monitoring investigations around the state. She also directs the Illinois Benchmark Sediment 
Monitoring Program (BSMP) activities and data analyses. 
 
Presenter:  Olivia Kellner 
Presentation: Human Health Concerns as Related to the Changing Weather Patterns across 
Illinois 
 
Olivia Kellner has worked at the Illinois State Water Survey as a Climatologist with the 
Midwestern Regional Climate Center, and now as a Climatologist in the Climate and 
Atmospheric Science Section of the Illinois State Water survey since November 2014.  Her 
primary research focuses on teleconnections and applications to agriculture, followed by climate 
science education.  Olivia commonly incorporates geospatial analysis into much of her research 
to show the linkages between the human environment (i.e. where people live) and how weather, 
climate, natural hazards, and land-use and land-cover change impact the human environment.   
 
Presenter: Walton Kelly 
Presentation: Surface Water and Groundwater Supply Planning and Data Resources in Illinois 
 
Walt Kelly is a groundwater geochemist who has been at the Illinois State Water Survey of the 
Prairie Research Institute at the University of Illinois since 1992. He has been the Head of the 
Groundwater Science Section since 2013. He is an adjunct professor in the Department of 
Geology and Geography at Illinois State University. He has a M.S. in geological sciences from 
Case Western Reserve University and a Ph.D. in Environmental Sciences from the University of 
Virginia. His research interests are primarily related to groundwater quality, and he is an author 
on more than 80 reports and peer-reviewed papers. 
 
Presenter:  Momcilo Markus 
Presentation: Monitoring and Modeling of Nutrient & Sediment Loads for Varying Climate & 
Landscapes 
 
Dr. Momcilo Markus is a Hydrologist at the Illinois State Water Survey, faculty member at the 
Department of Agricultural and Biological Engineering and the Department of Natural 
Resources and Environmental Science at the University of Illinois, a former Associate Editor for 
Journal of Applied Meteorology and Climatology and a Fulbright Specialist for 
hydrology/environmental sciences. His current work includes hydro-climatic studies of the 
effects of past and projected climate variabilities on rainfall frequency, urban and agricultural 
flooding, and riverine nutrient loadings. 
 
Presenter:  Sally Ann McConkey, P.E., CFM, D. WRE 
Presentation: Flood Hazards and Flood Risk, the Impact of a Changing Climate 
 
Ms. McConkey is registered professional engineer in the State of Illinois, a Certified Floodplain 
Manager, and a Diplomate, Water Resources Engineer. She has been with the Illinois State Water 
Survey (ISWS) since 1984. She manages the Coordinated Hazard Assessment and Mapping 
Program (CHAMP). The 20 plus member CHAMP staff is composed of engineers, GIS specialists, 
and outreach staff.  The ISWS is a Cooperating Technical Partner (CTP) with the Federal 
Emergency Management Agency (FEMA) and in that role CHAMP performs hydrologic and 
hydraulic flood studies, Digital Flood Insurance Rate Map production, delegated review of Letter of 
Map Revisions, and community outreach.  CHAMP staff are also engaged in a variety of research 
areas including flood inundation mapping, risk assessment, hydrologic and hydraulic studies, and 
urban flooding, stormwater management.  Ms. McConkey served on the Illinois Association for 
Floodplain and Stormwater Management board for over 10 years in a variety of positions including 
Vice Chair and Chair.  Ms. McConkey served over 2 years as Co-Chair of the Mapping and 
Engineering Standards Policy Committee of the Association of State Floodplain Managers 
(ASFPM).  She served as Vice-Chair of ASFPM 06/2009-06/2011, and Chair 06/2011-06/2013.  
Ms. McConkey served two years on the Technical Mapping Advisory Council to the Federal 
Emergency Management Agency. Ms. McConkey obtained her B.S. in Theoretical and Applied 
Mechanics and her B.A. in Liberal Arts and Science, Mathematics from the University of Illinois 
Urbana Champaign in 1978, and her M.S. in Civil Engineering in from the University of Illinois 
Urbana Champaign 1984. 
 
Presenter: Kevin Obrien 
Presentation: CCUS as a Regional Economic Development Tool: Planning and Design 
Considerations 
 
Dr. Kevin C. OBrien is the Director of the Illinois Sustainable Technology Center (ISTC) at the 
University of Illinois at Urbana-Champaign (UIUC). The ISTC focuses on addressing energy 
supply and demand needs within the state of Illinois. The ISTC uses its resources and expertise 
to assist organizations in addressing energy needs and meeting sustainability goals. Dr. OBrien 
has over fifteen years of experience in the development of novel methods to capture carbon from 
large point sources – such as coal-fired power plants. He is experienced with methods of capture 
from both pre- and post- combustion systems. He has peer-reviewed publications and received 
patents for the development of new capture technologies. Dr. OBrien’s knowledge and 
experience includes the challenges involved when scaling-up and implementing technologies 
within a power plant environment. His international project experience includes Europe, Middle 
East, and Asia. Among his professional awards are R&D Magazine’s R&D 100 award and a 
Federal Laboratory Consortium Award for Technology Transfer. His experience includes close 
collaboration with the US Department of Energy on a variety of projects.  
 
Dr. OBrien is the principal investigator for the $75 Million project to retrofit Abbott Power Plant 
for carbon capture and utilization. This project offers Illinois the ability to maintain lower energy 
costs, maintain a strong energy industry, and create a new market opportunity for the capture and 
utilization of CO2 from large industrial sources. It is an opportunity to “Turn Pollution into 
Profit” for Illinois. 
 
Presenter: Zhenxing Zhang 
Presentation: Surface Water and Groundwater Supply Planning and Data Resources in Illinois 
Dr. Zhenxing (Jason) Zhang is a water supply hydrologist with the Illinois State Water Survey, 
Prairie Research Institute, University of Illinois at Urbana-Champaign, focusing on surface water 
supply, water availability, hydrologic modelling and stochastic hydrology. Dr. Zhang holds a 
Ph.D. degree in water resources engineering from the State University of New York College of 
Environmental Science and Forestry (SUNY ESF). He is a licensed Professional Engineer (P.E) 
and Professional Hydrologist (P.H). He has extensive experience on water supply, water 
resources planning and management, hydrologic modeling with years experiences working for 
the Susquehanna River Basin Commission and Pennsylvania State University before he joined in 
the Illinois State Water Survey. 
  
Appendix D: Pre- and Post-Survey Given to Attendees 
1. Please select one of the following that best describes you. Mark with an X or check mark. 
____Academic Researcher/Faculty 
____Association 
____City or County Employee 
____Governmental Organization 
____Non-governmental Organization 
____Private Business 
____State Agency 
____Other (Please describe)_____________________________________________ 
 
2. Circle the appropriate number to indicate your degree of understanding of the topic listed BEFORE 
and AFTER the meeting. 
 Knowledge Before Meeting Knowledge After Meeting 
 (Very Little)                   (A lot) (Very Little)                 (A lot) 
Illinois Weather & Climate   
General Knowledge 1       2       3       4       5 1       2       3       4       5 
Historical, recent, and expected trends 1       2       3       4       5 1       2       3       4       5 
Where to find data and information for 
application/use 1       2       3       4       5 1       2       3       4       5 
Weather & Climate Impacts to 
Human Health and Energy Demand   
General Knowledge 1       2       3       4       5 1       2       3       4       5 
Primary risks with a warming climate 
regime 1       2       3       4       5 1       2       3       4       5 
Mitigative strategies to cope with 
increased heat and associated risks 1       2       3       4       5 1       2       3       4       5 
Where to find data and information for 
application/use 1       2       3       4       5 1       2       3       4       5 
Illinois Ecology & Climate Feedbacks   
General Knowledge 1       2       3       4       5 1       2       3       4       5 
Illinois biodiversity and potential losses 
from observed changes in weather AND 
land use/land cover change 
1       2       3       4       5 1       2       3       4       5 
Mitigative research efforts underway 
across Illinois 1       2       3       4       5 1       2       3       4       5 
Where to find data and information for 
application/use 1       2       3       4       5 1       2       3       4       5 
Invasive Species & Climate Feedbacks   
Invasive Species Risk in IL 1       2       3       4       5 1       2       3       4       5 
Historical and recent trends in invasive 
species in IL 1       2       3       4       5 1       2       3       4       5 
How to monitor and report invasive 
species 1       2       3       4       5 1       2       3       4       5 
Where to find data and information for 
application/use 1       2       3       4       5 1       2       3       4       5 
Carbon Capture, Utilization, & 
Storage   
General Knowledge 1       2       3       4       5 1       2       3       4       5 
Costs and benefits – implementing into 
practice 1       2       3       4       5 1       2       3       4       5 
Outlook on future 
capabilities/partnerships with Illinois 
Sustainable Technology Center 
1       2       3       4       5 1       2       3       4       5 
Where to find data and information 1       2       3       4       5 1       2       3       4       5 
Illinois Ground Water Resources: 
Past, Present, & Future   
General Knowledge 1       2       3       4       5 1       2       3       4       5 
Historical, recent, and expected trends: 
Groundwater Water Quality 1       2       3       4       5 1       2       3       4       5 
Historical, recent, and expected trends: 
Groundwater Quantity 1       2       3       4       5 1       2       3       4       5 
Mitigative efforts for preservation of 
quality and quantity 1       2       3       4       5 1       2       3       4       5 
Where to find data and information for 
application/use 1       2       3       4       5 1       2       3       4       5 
Climate Variability and Land-use 
Impacts on Nutrient and Sediment 
Loading in Illinois Waterways 
  
General Knowledge 1       2       3       4       5 1       2       3       4       5 
Historical, recent, and expected trends 1       2       3       4       5 1       2       3       4       5 
Impacts of nutrient and sediment loading 
to water quality of Illinois waterways 1       2       3       4       5 1       2       3       4       5 
Mitigative efforts to reduce nutrient and 
sediment loading 1       2       3       4       5 1       2       3       4       5 
Where to find data and information for 
application/use 1       2       3       4       5 1       2       3       4       5 
Flood Risks across Illinois   
General Knowledge 1       2       3       4       5 1       2       3       4       5 
Types of flooding: rural vs. riverine. Vs. 
urban flooding and flash-flooding 1       2       3       4       5 1       2       3       4       5 
Historical, recent, and expected trends 1       2       3       4       5 1       2       3       4       5 
Where to find data and information for 
application/use 1       2       3       4       5 1       2       3       4       5 
IL-IN Sea Grant and Resiliency 
Efforts   
General Knowledge of Sea Grant 1       2       3       4       5 1       2       3       4       5 
Past and current IL-IN Sea Grant 
resiliency efforts in Illinois 1       2       3       4       5 1       2       3       4       5 
Where to find data and information for 
application/use 1       2       3       4       5 1       2       3       4       5 
  
3. Did you learn about any topics or datasets today that you now plan to now incorporate into your job 
duties, or that you now plan to incorporate into an action plan to reduce climate variability risk? 
 
 
 
4. Is climate variation and building resiliency to its associated impacts across sectors a concern or focus 
of your agency or organization? 
 
____Very minor concern/focus 
____Minor concern/focus 
____Somewhat a concern/focus 
____Moderate concern/focus 
____Major concern/focus 
 
 
5.  What suggestions do you have to keep communication channels open and successful between the 
Prairie Research Institute and your agency or organization? 
 
 
 
 
 
 
6. Would you be interested in having risk-specific follow-up meetings/workshops with PRI scientists in 
the future? 
 
 
 
 
 
 
 
 
 
 
 
Thank you for taking time to share this information. 
 
 
